Two kinds of compact pulsed power generators have been developed for industrial applications, one uses power MOS-FETs and the other uses SI-thyristor. The pulsed power generator using MOS-FET is capable of generating high-voltage output of 5 kV, 80 A, and 240 ns at repetition rate of 2.1 MHz. The pulsed power generator using SI-thyristor is driven by a DC power supply of 12 V while generating pulsed output of 12 kV, 100 ns at repetition rate of 2 WZ.
I. INTRODUCTION
In the last two decades, pulsed power technologies have found various industrial applications such as material processing, flue-gas treatment, sterilization, and waste disposal.
In the same time, power semiconductor devices have made significant progress in both peak power and operation speed. Various semiconductor switching units of thyristors, IGBTs (insulated-gate bipolar transistors), and MOS-FETs (metal-oxide-semiconductor field-effect transistors) have become commercially available and have been used in various pulsed-power and power-electronics applications.
Pulsed power generators using semiconductor switches have become more and more popular in industrial applications because of their compactness, light-weight, high repetition-rate, low-cost, and high efficiency.
In this paper, we report our recent experimental results on development of two compact pulsed power generators that use MOS-FET and SI-thyristor (static-induction thyristor), respectively.
MHz REPETITIVE PULSED-POWER GENERATOR USING MOS-FET
A repetitive pulsed power generator using MOS-FET bas been developed for accelerator applications [ 1,2]. Table I shows have been used in this experiment. .In order to increase the voltage and current capacity, MOS-FETs have been stacked with 8 in series and 6 in parallel. Figure 1 shows the whole system including the load resistor and the capacitor. The circuit of a module of 6 MOS-FETs, connected in parallel, is shown in Fig. 2 . The trigger signal is delivered to each module through an optical This stacked MOS-FET circuit is tested as a switching unit that has the function of delivering high repetition-rate, high-voltage pulses to a load. Figure 4 shows the test circuit. 
ULTRA-COMPACT GENERATOR USING SI-THYRISTOR
A new type of static-induction thyristor (SI-thyristor) is developed by NGK Insulators, Ltd. It is characterized by high power capability, fast switching, i d long lifetime. In addition, the research group of NGK Insulators, Ltd. bas demonstrated very fast opening behavior of SI-thyristor by driving a pulsed current through its gate [3] . We have used this SI-thyristor to develop an ultra-compact pulsed power generator that is aimed at automobile applications [4] . Figure 8 shows the photograph of this generator. The electrical circuitry is illustrated in Fig. 9 . It 40, . , . , . , . , . , Figure 11 . Typical waveforms of C2 voltage and LI current.
FET2 is turned-off. As a result, the current of L2 is forced to flow through the gate of SI-thyristor and the diode Dz. This current quickly draws the carriers out of the SI-thyristor resulting in a depleted area which terminates the current itself. As L2 is also a step-up transformer, the sudden cutoff of the primary winding induces a very short, multiplied voltage in the secondary winding.
It is noted that, although the behavior of the second stage is completely controlled by FETz, the SI-thynistor 
IV. SUMMARY
Compact pulsed power generators are being developed for industrial applications.
I ) The stacked MOS-FET switching unit has been successfully operated at 5 kV, 75 A, and 240 ns, at repetition rate of 2.1 MHz.
2) The pulsed power generator using S1;thyristor is capable of generating high-voltage output of 12 kV, 100 ns, at repetition rate of 2 kHz, while driven by a single car battery of DC 12 V.
